Introduction.
Nematic lyomesophases are mixtures composed of amphiphilic compounds and water (with or without salt) [1, 2] . Depending on whether the director orients parallel or perpendicular to the magnetic field H, these mesophases have been classified [3] as type I and type II respectively. Depending on the form of the micelles, these lyomesophases are called [4] calamitic (prolate ellipsoidal micelles) or discotic (oblate ellipsoidal micelles). Evidenced for a biaxial nematic have been recently reported [5, 6] .
Nematic lyomesophases spontaneously orient [1, 3] in strong magnetic fields (H). However, if a small quantity of a ferrofluid is dispersed in the mesophase, resulting in a lyotropic ferronematic, the magnetic field necessary to orient the sample is reduced by a factor of 103 by comparison with that for the normal nematic mesophase [8] .
These materials should have remarkable magnetic properties, as theoretically predicted by Brochard and de Gennes [8] for thermotropic ferronematic liquid crystals. They suggested the possibility of « depletion layers » for distorted situations when the condition of the major axis of the anisotropic magnetic grain [9] The calamitic ferronematic lyomesophase in the presence of a magnetic field applied along the X direction ( Fig. 1) presented a planar texture after some hours. The mechanical coupling between the anisotropic magnetic grains and the nematic medium promoted the orientation of the prolate ellipsoidal micelles parallel to the major axes of the magnetic grains, i.e. parallel to H [8] .
The surface orientational effect acts to place the long axes of the micelles parallel to the glass walls [10] . So when H is applied along the X axis, only at the curved edges (See Fig. 1 ) of the microslide there is a competition between the magnetic field and the surface orientational effect. After some hours the defects observed principally at the edges of the microslide disappear. This fact indicates that the mechanical coupling between the magnetic grains and the micelles simulates the effect of a strong magnetic field. (Fig. 2) with a nearly ellipsoidal equilibrium form were observed. The long axes of the closed walls were oriented parallel to the X axis. These walls were not stable. As the mechanical coupling remains, these closed walls tend to collapse. Within our accuracy, the eccentricity remains the same till the closed wall disappears. This phenomenon is usually observed in the planar to homeotropic transition for thermotropic liquid crystals [11] .
Near the glass surfaces the micelles were oriented in the X Y plane (surface anchoring effect) and in the bulk of the sample, the director tends to a homeotropic configuration (magnetic field Fig. 2. -Closed walls obtained in a planar to homeotropic transition. Calamitic ferronematic lyomesophase of KL in a cell 100 (im thick. Magnetic field along the Z direction. Crossed polarizers. Fig. 3. -(a) Twist wall parallel to H [13] . (b) Splay/bend wall perpendicular to H [13] . action). In this experimental condition (which is equivalent to a Frederiks transition induced by a mechanical coupling), a twist wall [11] [12] [13] may be created parallel to the field. Figure 2 shows the closed walls oriented with their long axes at 45° to the polarization direction of the light beam.
The optical observations of these closed walls differ from those usually obtained with thermotropic liquid crystals [11] [12] [13] .
We call no the micellar anchoring direction at the surfaces (parallel to the X direction in our geometry) and n the local director. The long axes of the closed walls are parallel to no. The optical observation of both the regions inside and outside the closed walls indicates that n assumes the two allowed equally stable configurations (parallel and anti-parallel to no) [13] . The region A (Fig. 2) of the closed wall can be interpreted as a twist wall parallel to the field (Fig. 3a) . The region B (Fig. 2) can be interpreted as a splay/bend wall perpendicular to H (Fig. 3b) . The four extinction regions observed in the closed walls (with crossed-polarizers configuration) cannot be explained by means of the geometries described in figure 3 . A detailed description of them is the aim of a further paper [14] . The ferrofluid needles located inside the closed wall are confined inside the interior region of the wall. The wall (with the micelles not parallel to the magnetic grains) acts like a barrier which prevents the passage of the needles from the inside region to the outside [8] . As the closed walls tend to collapse, the magnetic grains are brought closely together (Fig. 4) . As the needles are small permanent magnets arranged parallel to one another, there is a magnetic repulsion between them. So they are placed at the inside frontier of the closed wall and tend to prevent its complete collapse (Figs. 4a, b) . At the end of the process (about 4 hours after the application of the field along the Z direction), the closed wall nearly collapses and a point defect remains with all the magnetic needles confined in a small region (Fig. 4c) .
As the magnetic grains are homogenously distributed in the sample, their number inside a closed wall depends uniquely on its initial dimension. If one observes the number of agglomerated needles inside the wall as a function of time, at the beginning of the process their number increases and after some time their number decreases. This fact can be understood as the agglomeration of small magnetic needles ( 1 ~m) which are not visible when the first observations are made. As the needles grow further, they become visible and the agglomeration process continues till the end. In our experimental conditions, only grains bigger than 0.5 ~m could be observed.
In conclusion we observe some regions with a great concentration of ferrofluids and other regions without ferrofluids. The second regions are the depletion layers.
